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INTRODUCTION
The scrotum is  a sac of  skin and involuntary muscles enclosing the 
testis,  epididymis,  vas  difference  and  spermatic  vessels  is  a  phylognetic 
sophistication of the genito urinary system. The scrotum functions to provide 
an apt environment  to the testis  for  optimal  spoermatogenisis,  which is  so 
important  for  perpetuation  of  a  race.  In  other  words  scrotum  is  the 
thermoregulator of spermatogenesis.
The importance of scrotum, its contents and their pathologies can be 
assumed from it being considered as the tenth compartment of the abdomen. 
The high incidence of male infertility and other morbidities associated with 
scrotal  pathologies make a detailed study into them and their  management 
worthwile.
Most of the patients with disease of the scrotum and its contents present 
with swelling of the scrotum and little more few other symptoms and signs. 
This study intends to look into the various pathologies of the scrotum and its 
contents, which present as scrotal swelling; and to highlight upon the best way 
to  approach  them;  in  order  to  restore  the  anatomy  and  physiology  to  the 
maximum possible level.
AIMS OF STUDY
1. To study the various causes for scrotal swellings and their pattern of 
incidence in and around Madurai.
2. To study the various clinical presentations of patients with swelling of 
the scrotum.
3. To analyse  the  diagnostic  and therapeutic  modalities  adopted  in  the 
management of scrotal swellings in our hospital and their outcome.
4. To  study  the  relationship  of  certain  scrotal  swelling  with  male 
infertility.
5. To highlight on the recent trends in the diagnosis and management of 
the various scrotal pathologies.
MATERIALS AND METHODS
324 patients with scrotal swelling were admitted in the Department of 
General  surgery,  Government  Rajaji-Hospital-Madurai  Medical  College 
during the period of June-04 to September-06.
Under the guidance of Professor Dr. S. Vijayalakshmi M.S., Detailed 
clinical evaluation with necessary investigations to identify the cause and its 
effects were done.
The different methods of available treatment and their outcome were 
studied. In selected cases pre-operative and postoperative clinical photographs 
were taken, and subsequent follow up was done.
ANATOMY OF THE SCROTUM
The scrotum is a pendulous bag of skin & fascia designed to lodge the 
testis. The scrotal wall is composed of 
a. Skin
b. Subcutaneous fascia Dartos muscle
c. External spermatic fascia
d. Cremasteric fascia
e. Internal spermatic fascia
f. Tunica vaginalis
BLOOD SUPPLY OF SCROTUM 
The scrotum is supplied by 
a. Superficial and deep external pudendal branches of femoral artery.
b. Medial and lateral scrotal branches of the internal pudendal artery.
c. Cremasteric artery from inferior epigastric artery
NERVE SUPPLY OF SCROTUM
Ventral part - Ilioinguinal nerve (LI)
Dorsal part - scrotal branches of pudendal nerve (S2,S3)
Perineal branches of posterior cutaneous nerve of thigh.
Cremaster - Genital branch of genitogemoral nerve (L1,L2)
LYMPHATIC DRAINAGE
Lymphatic vessels from the testis run upwards in the spermatic 
cord and alongside the veins end in the para aortic lymph nodes at the 
level of the first lumber vertebra (Smith, 1983).
Lymphatic drainage of the scrotum takes place to the inguinal glands.
CONTENTS OF THE SCROTUM
Scrotum contain both the testis and the corresponding  spermatic cords.
TESTIS
Testis  lies  in the scrotum with its  long axis  oblique and upper pole 
tilted forward, with vas deferens and epididymis posteriorly. Size is about 5cm 
x 2.5cm x 3cm.
Testis is coverd by bluish white “Tunica albuginea” which invades the 
interior to form the mediastinum along its posterior border.
150 to 200 septae divide the interior into lobules, “Rete Testis” from 
which vasa efferentia enter the head of the epididymis.
EPIDIDYMIS
It is coiled structure containing a single epididymal tubule and attached 
to the posterolateral surface of each testis. It has a head, body & tail. The canal 
of epididymis leaves the tail and continues as vas deferens. 
SPERMATIC CORD
It is extends from the deep inguinal ring to the 
posterosuperior border of the testicle, surrounded by 
three fibrous coats derived from the abdominal wall 
during the descent of the testis
a. External spermatic fascia
b. Cremastric fascia 
c. Intenral spermatic fascia 
along  with  peritoneum  and  preperitoneal  fat 
contains vas deferens    
Spermatic cord contains 
a) Vas deference
b)Artery to the vas & testicular artery
c) Pampinifrom plexus  of  veins  & accompanying 
lymphatics
d)Sympathetic plexus of nerves along the arteries.
TESTICULAR PHYSIOLOGY 
The  two  main  function  of  the  testis  are  to 
produce  spermatozoa  and  to  secrete  testosterone. 
The  seminiferous  tubules  and  sertoli  cells  are 
responsible  for  spermatogenesis  and  the  interstital 
cells or Leydig cells secrete androgen, predominantly 
testosterone.
Specialised  functional  complex  between  sertoli 
cells  are  believed  to  form  the  bloodtestis  barrier. 
FSH is required to initiate spermatogenesis. Between 
the  seminiferious  tubules  of  the  testis  lies  the 
interstitial tissue containing blood vessels, lymphatic 
vessels,  Leydig  cells,  macrophges  and  supporting 
cells.  The  leydig  cell  produces  androgen,  mostly 
testosterone, under the influence of LH.
DIAGNOSITC APPROACH TO SCROTAL 
SWELLINGS
CLINICAL EXAMINATION
Some clinical findings are important to particular cases such as follows.
Hydrocele - Transillumination Positive
- Able to get above the swelling 
- Fluctuation Positive.
Testicular tumour - Loss of testicular sensation
Torsion Testis - Prenhs sign Positive
 GENERAL INVESTIGATIONS 
Routine  haematologic  investigations  like  Total  WBC  count, 
Differential  Leucocyte  count  &  ESR  will  be  helpful  in  diagnosing 
inflammatory  conditions causing scrotl swellings. Eosinophil count will be 
raised  in  Filariasis  which  is  a  common  cause  for  secondary  hydrocele  in 
endemic  areas.  Night  smear  examination  will  reveal  microfilariae  in  cases 
with filarial aetiology.
Urine examination and urethral  discharge analysis  will  be helpful in 
probing into the causes of epididymoorchitis. Gram staining and culture will 
be  helpful  not  only  in  identifying  the  causative  factor  but  also  in  testing 
specific antbiotic sensitivity.
Serologic  studies  will  be  of  help  in  diagnosing  specific  cause  like 
syphilis,  HIV and nonspecific causes like Chlamydial infection.
Accessory investigation like slit smear exam for leprosy, hypersensitive 
test for tuberculosis & leprosy and pus culture from purulent lesions of the 
scrotal wall also help in moving towards an appropriate diagnosis.
RADIOLOGICAL INVESTIGATION:-
X- RAY CHEST 
Plain  x-  rays  of  chest  may  be  helpful  in  furthur  characterising  the 
pathology  by  the  evidence  of  pulmonary  tuberculosis,  eosinophilia  or 
secondaries.
ULTRASOUND
USG Examination using high resolution transducers (5 to 7.5Mhz) 
has  now  become  the  investigation  of  choice  in  scrotal  swellings.  Major 
diagnostic role of ultrasound is to differntiate intra and extra testicular lesions.
The aphorism that  focal  poorly reflective lesions within the testis  is 
presumed  malignant  until  proved  otherwise,  hold  true.  It  help  us  in 
differentiating simple hydrocele from closely clinically mimicking conditions 
like cyst of epididymis and testicular tumor. Extreme value of ultrasound lies 
in diagnosing rupture of testis in case of trauma.
Entire  genitourinarty  system,  Liver  and retroperitoneal  lymph nodes 
could be simultaneously evaluated. 
DOPPLER
It  helps  us  in  differentiating  testicular  torsion  from  actue 
epididymorrchitis by the flow void sequences in the testicular artery (Levy & 
Pederson et al 1998). The disadvantage of Doppler lies in non visualization of 
the  testicular  infarct  produced  in  cases  where  spontaneous  detorsion  has 
occurred now.
LYMPHOGRAPPHY
Bipedal Lymphography is now rarely performed as a staging procedure 
while  it  can  detect  metastasis  in  normal  sized  node  and  the  results  of 
lymphography are equivocal to abdominal CT. this invasive procedure is not 
reliable in detecting recurrence compared to the use of CT and tumor markers.
ODILAG (OPEN DIRECT INGUINAL LYMPHNGIOGRAPHY) 
It  was  preferred  over  by  pedal  lymphangiography  due  to  high 
percentage of false negative results because of poor filling of primary lymph 
nodes  in  the  later  case.  On  the  table  ODILAG  is  helpful  in  identifying 
overlooked diseased nodes.  This  modality  is  now not  in  vogue due to  the 
complications like Ethiodol pneumonitis and the advent of CT.
COMPUTED TOMOGRAPHY
CT is the mainstay in the radiological staging of testicular tumors. CT. 
helps in the identification of nodes between 8 to 10mm size. Other abdominal 
organs can also be scanned at the same time. An initial staging thoracic CT is 
indicated  as  it  is  the  most  sensitive  methods  in  detecting  pulmonary  and 
mediastinal  metastasis  compared  to  lymphography.  CT  is  a  non  invasive 
procedure and also readily identifies the sentinel node and thence picking out 
early metastasis. The disadvantage being misdiagnosis of unopacified bowel 
loops, lymphatic vessels, post operative haematomas as lymphadenopathy and 
thereby  overstaging.  An  added  advantage  of  CT  being  its  guidance  in 
obtaining specimens from retroperitoneal lymph nodes. 
MRI
MRI  has  its  role  in  diagnosing  residual  tumor  from  retoperitoneal 
fibrosis which is very difficult to diagnose by CT alone. The disadvantage of 
MRI  is   failure  in  detecting  calcification.  The  major  disadvantage  being 
unavailability, time consumption and cost factor. 
RADIONCLEOTIDE SCANNING 
 99m Technetium pertechnatate scan is a widely practiced, accepted 
procedure  for  diagnosing  testicular  torsion  (Heck  et  al  1974).  The 
disadvantage being cost effectiveness and availability. 
RESULTS OF STUDY AND DISCUSSION
During  the  two  years  of  study  324  cases  were  admitted  in  the 
Department of General surgery, GRH, MMC with swellings of scrotum, of 
these 239 were primary hydroceles of various types making about 74% of the 
total.  The  other  common  causes  we  came  across  in  this  study  were 
epididymoorchitis  and  varicocele  both  accounting  for  about  14%.  The 
remaining 12% were due to testicular tumor, Fourniers gangrene, epididymal 
cyst,  scrotal  abscess,  haematoceles,  spermatoceles  and  sebaceous  cyst  as 
shown below.
Total number of scrotal swellings admitted during the period of June –
04 to September –06.
1 Primary Hydrocele 239 73.76%
2 Epididymoorchitis 27 8.33%
3 Varicocle 18 5.55%
4 Sebaceous Cyst 12 3.71%
5 Testicular Tumour 11 3.39%
6 Fourniers Gangrene 6 1.85%
7 Epididymal Cyst 4 1.23%
8 Heamatocele 3 0.92%
9 Scrotal Abscess 2 0.61%
10 spermatocele 1 0.30%
11 Torsion testis 1 0.30%
HYDROCELE
Hydrocele is an abnormal collction of serous fluid in the vaginalis of 
the testis or within some part of processus vaginalis.
It  can  be  Congenital  or  Acquired  and  Primary  (idiopathic)  or 
secondary.
It  is  better  defined as  abnormal  collection  of  serous  fluid  in  tunica 
vaginalis when no other pathology is made out in the testis or epididymis. 
Hydrocele is the commonest of all scrotal swelling that we encountered 
in our series we came across 239 cases of primary hydrocele and 9 cases of 
secondary hydrocele.
No Percentage
Primary 239 96.37%
Secondary 9 3.36%
Total 248 100%
I. Primary Hydrocele
Types of primary hydrocele are 
a. Vaginal (Commonest)
b. Infantile
c. Congenital
d. Funicular
e. Encysted hydrocele of the cord
Other rare types are 
a. Hydrocele of the hernial sac
b. Hydrocele en bisac
c. Hydrocele of canal of Nuck
AETIOPATHOLOGY AND MANAGEMENT
AETIOLOGY
The  various  aetiologies  proposed  are  excessive  production  of  fluid, 
defective  absorption,  interference  with  lymphatic  drainage  and  connection 
with a hernia of the peritoneal cavity.
CLINICAL FEATURES
Usually fluctuant, not reducible and it will be possible to get above the 
swelling., 
a. VAGINAL HYDROCELE 
This  is  the  commonest  variety  commonly  found  in  the  tropical 
countries and the processus is found obliterated at the level of superior pole of 
the testis. The fluid is amber coloured and the specific gravity ranges from 
1.022  to  1.024.  The  usual  composition  is  water,  inorganic  salts  and  6% 
albumin;  fibrinogen  is  present  in  longstanding  cases  and  cholesterol  and 
tyrosine crystals can be found rarely. 
It starts as a painless swelling in a middle aged, man, often unilateral 
and the testis cannot be felt separately. 
Pattern of age distribution in primary vaginal hydrocele 
  Based  on  our  study  the  pattern  of  age  distribution  in  patients  with 
primary vaginal hydrocele is given below. The maximum number of patients 
presented during 31-40 years of age. 
S. No. Age group No. of pts Percentage 
1 11-20yrs 17 7.4%
2 21-30 yrs 39 17.2%
3 31-40 yrs 74 32.6%
4 41-50 yrs 49 21.6%
5 51-60 yrs  30 13.2%
6 >60 yrs 18 7.9%
Total 227 100%
b. CONGENITAL HYDROCELE 
syn: COMMUNICATING HYDROCELE 
It  is due to patent processus vaginalis,  having direct communication 
with the peritoneal cavity; but the orifice at the deep inguinal ring is too small 
to develop hernia. It presents since birth and slowly disappears on lying down 
position. 
Ascities or Ascitic tuberculous peritonitis should be considered if the 
swellings are bilateral. 
c. INFANTILE HYDROCELE 
Here the tunica and the processus vaginalis are distended upto the deep 
inguinal ring but do not communicate with the general peritoneal cavity. It 
presents  as  a  inguinoscrotal  swelling  not  reducible  and  there  will  be  no 
impulse on coughing. It does not disappear on lying down. 
d. FUNICULAR HYDROCELE 
Rare  condition  often  confused  with  inguinal  hernia.  The  funicular 
process is closed just above the tunica vaginalis so that it does not produce a 
proper  scrotal,  but  an  inguinal  swelling  is  produced.  Testis  can  be  felt 
separately. 
e. ENCYSTED HYDROCELE OF THE CORD 
It occurs when a portion of the funicular process persists and remains 
patent,  shut  off  from the  tunica  vaginalis  below and the  peritoneal  cavity 
above. It  starts as an oval cystic swelling in relation to the spermatic cord 
lying  in  the  inguinal  /  inguinoscrotal  /  scrotal  region.  Testis  can  be  felt 
separately  not  reducible  and it  will  be  possible  to  get  above the  swelling. 
Traction test is pathognomonic.   
f. BILOCULAR HYDROCELE 
syn: HYDROCELE EN BISAC 
Rare  variety  where  the  hydrocele  has  intercommunicating  sacs,  one 
above  and  one  below  the  neck  of  the  scrotum.  The  upper  sac  has  no 
connection  with  processus  vaginalis  and  it  is  infarct  the  herniated  tunica 
vaginalis.  Cross  fluctuation  between  the  two  sacs  of  the  hydrocele  is 
pathognomonics. 
g. HYDROCELE OF THE HERNIAL SAC
Due to stagnation of the fluid within the  hernial  sac when a  tag of 
omentum blocks the opening of the sac at the deep inguinal ring. 
Among the primary hydrocele cases primary vaginal hydrocele was the 
commonest type in our series. The other types like congenital, infantile and 
encysted hydrocele of the cord were found rare. No funicular hydrocele case 
was come across during the period of study. 
Type No. Percentage 
Vaginal 227 94.9%
Encysted 6 2.5%
Congenital 3 1.2%
Infantile 3 1.2%
Total 239 100%
II. SECONDARY HYDROCELE 
It is due to the disease of the testis and or the epididymis. 
Causes  of  secondary  hydrocele  are  acute  conditions  like  acute 
epididymoorchitis,  torsion,  trauma  and  chronic  conditions  like  chronic 
epididymoorchitis, malignant disease of the testis, lymphatic obstruction and 
syphilitic affection of the testis. 
These are usually small and lax and hence testis is easily palpable. Any 
acutely developing hydrocele may be secondary to testicular tumor. 
In  our  study  the  major  cause  of  secondary  hydrocele  is  by 
epididymoorchitis, followed by testicular tumor. 
Cause No. Percentage 
1. epididymoorchitis 7 77.8%
2. Testicular Tumor 2 22.2%
COMPLICATIONS OF HYDROCELE
a. INFECTION 
b. ATROPHY OF THE TESTIS 
Dey  has  observed  an  arrest  of  spermatogenesis  and  consequent 
testicular atrophy as a result of fluid pressure in the tunica vaginalis. 
c. IMPAIRED SPERMATOGENESIS 
M.C. Dandapat et al have reported that big hydroceles of the tunica 
vaginalis testis of long duration impair spermatogenesis or fertility.
M.CI.
d. RUPTURE – traumatic or spontaneous 
e. HAEMATOCELE – traumatic or spontaneous 
f. HERNIA OF THE HYDROCELE SAC 
g.  CALCIFICATION OF THE HYDROCELE SAC WALL 
h. PYOCELE 
i. CLOTTED HYDROCELE 
Most of the primary hydroceles were simple except for a few which 
were complicated. 
Simple 226 94.56%
Complicated 13 5.44%
Total 239 100%
The  commonest  complication  we  came  across  were  pyocele  and 
haematocele. Other complications like calcification of the sac and herniation 
of the hydrocele sac were rarely met.  
Complications No. Percentage 
1. Pyocele 6 46.2%
2. Haematocele 5 38.5%
3. Calcified sac 1 7.7&
4. Herination of hydrocele sac 1 7.7%
Total 239 100%
All  the  hydrocele  a  patients  included  in  this  study  had  a  total  and 
differential count done as a routine investigations. 37 patients were found to 
have eosinophil count more than 5%. 
TREATMENT MODALITIES AVAILABLE FOR HYDROCELE 
a. ASPIRATION 
It  is  preferred  in  older  patients  who  are  unfit  for  surgery.  Before 
aspiration position of  the testis  should be confirmed and ensured that  it  is 
healthy. 
Disadvantages of this procedure are it gives only temporary relief and 
rarely it cause haematoma.  
b. SCLEROTHERAPY 
The  solution  which  was  used  in  the  earlier  days  is  Quinine 
hydrochloride (4gm) and Urethane (4gm) in water (30ml). 
Sclerosants more commonly used now are Sodium tetradecylsulphate, 
Tetracycline  hydrochloride,  Minocycline,  Ethanolamine  oleate  and 
Polidocanol (3%).
After  aspirating  the  fluid  sclerosant  is  injected  and  the  scrotum  is 
supported for some days. If necessary the procedure may be repeated at a later 
date.   
Disadvantaged are pain, recurrence, haematoma and infection. 
Various studies have been conducted on sclerosants for hydrocele using 
various sclerosants  which includes phenol (Nash 1984),  tetradecyl sulphate 
(Mecfarlane 1983).  Tetracycline  (Hu et  al,  Badenech et  al,  Bullock et  al), 
Ethanolamine oleate (Hell storm et al) and Polydocand (Fuse et al). Upon the 
above  sclerosants  comparative  trial  by  Rencken  et  al  revealed  that 
Tetracycline  + Tetradecyl  sulphate  to  be  superior  in  the  cure  rates  (95%), 
availability and also cost effectiveness. 
c. SURGICAL MANAGEMENT 
There are two approaches – inguinal and scrotal. Both procedures can 
be done under LA, SA or GA. 
In inguinal approach the sac is delivered through an inguinal incision 
over superficial inguinal ring.
In the scrotal approach the sac is delivered through vertical paramedian 
or transverse incision. 
If the hydrocele is small and thin walled Jaboulays Procedure or Lords 
Plication can be done.  If  the hydrocele is  large or the sac is  thick walled, 
excision of  the  sac  is  the  procedure  of  choice.  If  heamatoma formation  is 
expected  scrotum  should  be  drained  by  a  CRD.  Risk  of  post  operative 
complications is less after Lord Procedure and it can be done as a out patient 
procedure. (Singh. Dr et al)  
In  our  2  years  of  study  248  surgeries  were  performed  on  patients 
presented with hydrocele. The selection of the patient for the type of surgery 
was  based upon size,  thickness  of  the  tunica  vaginalis,  redundancy of  the 
scrotal skin and also the surgeon who is performing the procedure. Smaller 
sacs were either  everted and plicated and the larger  ones were excised.  In 
some  cases  both  partial  excision  and  eversion  were  performed.  Very  few 
patients  with  increased  redundancy  of  scrotal  skin  underwent  scrotal  skin 
excision and reconstruction following usually excision of sac. 
The  statistical  data  of  the  procedure  adopted  in  our  patients  are  as 
follows. Surgeries done for bilateral hydrocele are considered as two separate 
surgeries. 
Procedure No. Percentage 
1. Eversion 112 45.1%
2. Excision 82 33.0%
3. Partial Excision & Eversion 15 5.9%
4. Lord’s plication 27 11.8%
5. Orchidectomy 9 3.6%
6. Herniotomy 3 1.2%
Total 248 100%
INCISIONS 
Vertical para median rapheal incision was the more common incision 
used in our subjects. Transverse incision was used for small and medium sized 
hydroceles accounting for about 13% of cases. 
Incision  Percentage 
1. Vertical 92%
2. Transverse 8%
Total 100%
POST OPERATIVE COMPILATIONS  
1. INFECTION 
2. SCROTAL HEAMATOMA 
Most  of  the  patients  had  an  uneventful  post  operative  period.  The 
commonest complications we encountered were post operative infection and 
post operative haematoma. 
1. Infections 27 10.88%
2. Heamatoma 9 3.62%
